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Chalermrat Kamchuchat 2012: Effects of Fish Consumption on Serum Lipid Level
among People in Yao Noi Island, Phangnga Province. Doctor of Philosophy
(Environmental Science), Major Field: Environmental Science, College of Environment.

Thesis Advisor: Associate Professor Win Chaeychomsri, Ph.D. 115 pages.

Hyperlipidemia is the major risk factor for cardiovascular diseases which caused by
physical exercise lacking, smoking, drinking and improper diet consumption. Recent studies
showed that regular fish consumption can reduce the risk factor of this disease. The objective of
this study is to examine the fish consumption for reducing serum lipid level. The effects of fish
consumption on serum lipid level were performed among 227 adults, aged 15 years and older
between April 2010 and March 2011 in Yao Noi, Phangnga Province. Data were collected by
interviewer questionnaire, health examination and clinical examinations. The eighty volunteer
were qualified. The samples were divided into two groups, 40 persons per group. The control
group lived in normal lifestyle. The experimental group was added more 200 grams of fish per
meal, 2 meals a week for 4 weeks. After the 4 weeks experiment, both groups could lived in a
normal lifestyle for 8 weeks. The bloods exams from both groups were collected at week 0, week
4 and week 12 of experimental period for determining of cholesterol, triglyceride, LDL-
cholesterol and HDL-cholesterol levels. The results of the study revealed that the cholesterol and
LDL-cholesterol levels of the sample populations in the week 4 of experiment were reduced
significant difference from the levels at week 0 (p< 0.05). In experimental group, these levels had
a trend to reduce more than in the control group. From week 4 to week 12 of the study, the
experiment was stopped. The cholesterol and LDL-cholesterol levels were increased in all groups
significantly difference from the 4th weeks (p<0.05). These indicated that fish consumption had
effected on decreasing the cholesterol and LDL-cholesterol levels. In conclusion, fish consumption
might be the way to lower the serum lipids level in people who had the risk factor of cardiovascular

diseases.

Student’s signature Thesis Advisor’s signature
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reticulum fibrils 88A11TUI38n1 fibrous plaque FuTuilowodsrarui IAIA L Tuy N
A ) Y o A 3 o @ d? A =

3Jﬂu§"’ll@\'ﬂ"iaﬂﬂlﬂﬁ)ﬂ ﬂﬂwwmwaamaemmmuawmmmu JUVNNADALDAISAVLUAV AN
= 1 ]
aoa Ivaru bigzain

o A < = . dy . a a
YUADUN 3 INTALADANUNIE (complicated plaque) 328U fibrous plaque DAY

~ Y a o A A a A A A A
UAAFINN AN LazodMIUSuanvosnznUNTiaoaaoaLAd 3L UADADDNLAZINAANLADA
v 9
. a @ o v v < a

(thrombosis hemorrhage) NV plaque NAIINHUILINMSIUAIVBUNS AL ALLAZIAA

% = @ o Y A dy kY dy @ (= a
thrombus Qﬂﬂuﬁﬁﬂﬂm@ﬂﬁ’ﬂﬂ Vlﬂﬂm’f)ﬂhl‘ﬂLﬁ‘c’J\iﬂﬁWmu@ﬁ’ﬂ‘ﬂ"lMWENWﬂ Lﬂﬂ’fﬂﬂ'ﬁﬂl@\ﬂiﬂ

A [}
vaoAlaeatiila

a A o A 1T A v A A Ao Y a < d?
mstnalsaraoaasarialy e nlilatedosviaresuaniiiina lsas1vu
@ { { (o { 3 a a a . 1
Phdudssnliunlasu ldnduilomnanuialnavesna lnneas s3me (physiology) 1aun
v
@ a o v A &% a 4
amzanuau Tarage nru anudumiennziminnu uaznz luduludeag @esiani,
=\ o A Aoy o Jo ) aa Y 1 = 4 a
2547) waziifldadesnduiusnumsaisedia laun anuwnssanisersuaitaziale ams
o w [ d‘d = &% = a d' d' 4‘
pont1aenme Sulszmuemisitinges ludunielsuaunasige msguyns uazmsau

A A Aa S Y 1 o v oA A Y WY A o do w
PTIDIANUNULDAND DA LTJ‘L!G]L! ﬁ"{]uﬂfl]i]ﬂl’ﬁflﬂ‘ﬂl!ﬂ]lellllﬂllﬂ 19 91 INe HASNITNNUY ﬂi]i].ﬁu

]
(% =

4
inangunnuneimivayunilatomariiinansznuedauinaemsina linvaoataon

£

@ 1< o A Ao o a @ oA v oA A o
Wl waztluildudesnddgylumana lsammnzaigana Tagmwizedwasilviesnmneny

=

a o Aa d' ) o 1 d’ = A A d' o
WQﬁﬂiﬁﬂﬂ?iﬂ1ii%3@]ﬂ1hlﬁu18ﬁ3\l uﬂfﬂQﬂﬁL‘l]aElull,‘l]ﬂ\‘l‘ﬂN“If’JlﬂllL!ﬁ%ﬁ'ii’)ﬂﬂWﬂuWhlﬂﬁ

U

a A

a < = @ {o o :
ﬂW‘iLﬂﬂﬂTJgﬂﬁﬂﬂla'ﬁ)ﬂllﬂﬁl,l,"lN !La$ﬂ15§lﬂﬂuﬂlﬂiﬁaﬂﬂlﬁﬂﬂ‘ﬁﬁ1ﬂiy ﬁﬂllﬁﬂ\‘lﬁ\‘lﬂﬂﬁ‘l"lﬁ

saiuvesilatedoaneiugnisutaz dunadouaensing 1snog e
42 Padudsanemsina lsnnaoaoniale

= A P Ay v A A o Y a A Y = [
ﬂ’]ﬁﬂﬂ‘]&l’]ﬂWTL!1”1/‘”.]'J’]N[]JEﬂfﬂﬂ!ﬁﬂ\ﬁﬂVlflﬁlﬂﬂiﬁﬂﬁa@ﬂ!a@ﬂwaclﬂ ’UNﬂmﬁj%ﬂ

~ ' ' Aa g S ' v A Ao Y a A o o o a
Lﬁm‘l/iam@ﬂwﬂﬂﬂm,ﬂﬂjiﬂu EINEY ﬂ’]ﬁll‘]_l\j‘ﬂfﬂfﬂ ﬂLﬁfJ\TVIV]Tjﬁlﬂﬂjiﬂﬁﬁ@@m@ﬂﬂjﬁlfﬂ AU (TN,

2545; NBUNA, 2546; DNWIN 1AL ASUE, 2546)

42.1 favenud lauli'ld (non modifiable risk factors) Taun twe 018 1529a

J

ATOUASTINTONTTUNWUT
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4.2.2 Usdedesniun 1o 14 (modifiable risk factors) Av adedssnannsoud lvld
Taed5raniaes Aruau Sneiqua nazdfianwdnuziiingnis szamsotlesiuniig
A 2 KX o ' a A o Y o A o
vaeadoauawdsui ligmsinalsanaoadoanaly laun a1z luiiulwdeage anwau
Tatinge MIguyHs M3 bioonsiaenie Tsamwnu 15A82U 1azN1I2IA3 09 HAZANYMY

a | 9
yYaann I fuau

5. gammalarinmsvesa

v
v

Y a ' a Y Ao g 1 A Y}
JoyalFuamsommsuazusnglsmnadesnsuiluuniemeniilular Saideya
Y
agffaamn (Chandrashekar and Deosthale, 1993) d1%5u1lszmet Ineriy %’eyjamﬂmmmi
1 1 9 1 £ o o
yostardiulug laanmsnuaasguaiems lne FdaiTasneelnyuns nsznsng
v
assugu uanuNdldeya luasudiu Nrievewlawazarsemslullar (asssa, 2540)
Taedoyalumsuaasguarommsdiuinuldves InedsnadoyaussigermnstSuades
k4 '@ = = a A ' a 9 U = =
1dun denzd nosuas loToau wditioy wazussialsuaun 1dun Tmdon Tnunadon

HASUNNUITEN (NDI1AFUINT NTNOUINE, 2545)

@ [~ 1 ~ ~ 4 A o =
Hanfuintuuvasvesasorisng Iaglaiesndszneumaniingld ae Tilsau
% o 1 [ ~ o [/ @ d’dQ a 1 4
lusiu m3 Tu'lawse nazussig @aaasluaised 4) dwmsviladehioninadeesnilsznoy
1 1 1 [} 4 1 a
maaiivesdar TAun aAnuuana19senINaenug gania sezA199 YOIN1TT YNIUNA
a (% zﬂ' 1 dy a g’ A
91113 QNN 81¢ tWa aziladeduq vy andes darsssuma ameia Janiae uay

anm Iasuimsvestla (5’mﬁmu, 2541)

1. Tus@u danfluTdsauiliguamiseiage iifesnnadruiseneu Tasauludlan

= a Ao o T [ 1 9 Y = =\ [ A 9
unsaezi Tundudunesrene IIANDUVNYN LLagﬁTN1§ﬂﬁ11ﬂ\11€J WAIsUMsauaIuln

]
=1

Y a tg a 9J = a dy [ Q' d%’ =
Ysznruiunus Inadamnnau lutlszmaemwinudazinmvs Inae Junuayunnag Un
Y
dun uadsuamsus Inaldsaulszanasosas 60 naniiolar Tasdnddarii Tasau
Y 1
Uszinmdosay 1625 Tsauandagndesaatsladeniils@unniiodas iieainiaiil

A A A o 4dy " e Y 1 v "y
IHBDLEUDNYINUNUDYININ [V]'lsl,ﬂgﬂﬂ’ﬂﬂllﬂil'lﬂﬂg'ﬁ@ﬂﬁg 90

[ l

J <3| J AA o £ ' '
2. milulamsa Wluesnlszneumuniindwyediamilavestlar draumneglugil

v

¢ g ! ] J o 4
woauils Fuiluasisznounii luanaluguazaoudndudon Tuanaillsznoudlemsuou
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laTasou uazeendinu Tuanaidniigalsyneudis asueuesaen 6 ¢ 1fu ng Ina Wgalag
fudu USinams Tulamsainu ludan lufianuuandesuluwinds o swums Tulamsa

PMugdvedlnaTanu Fuierh ldus Innazlisaniu

4
v X % a

3. iy U lvduinululawenaeiudiudy e e taggania amIsouLs

9

dnvazveadaamisua lusinilyu 4 Uszian dail

1) dadsunaluiulesnin Seeas 2 (lean-fat fish) 195y a1 lva Yainse dan

fa Yaum arnsznauag

2) aniififsinaluiiueglugiedesas 2-4 (low-fat fish) 151 Ua1y Yanzwavn

<3 o a 4
anzsusiadi darounse

3) daddilsuma ludiueglusieiesas 4-8 (medium-fat fish) 151 Yarada an

= <
ASINYU ‘]Jﬁ'li]%i%l,ilﬂﬁlﬂﬂl

4) daritilsnaluiueglugiedesas 8-20 (high-fat fish) 15w Uarvou Yaree

Yagn darda

A [ a a o aa 1 d o 9 [ A '
4. indeusuazianiy Tumsmsariavessanenyud suudosordoindousuay
a a 3 [} = [ @ 4 = 9 [ a R & I
010U NI 1NITI0819UANUFURUTHAINGITOINUNTLUIUM TINUN VB ATY Tl
Unsemsnlasun)asvesarsernislusianie selumsiiauvesinls ssuuilszam

Y dy 2K o [ Ao o o & Ly
I2UUNATULIUD 53Nﬂﬂlﬂuﬁjuﬂigﬂaﬂﬂﬁ’lﬂﬂg !,Laziﬂlﬂu"llmﬂiz@,ﬂllaW\lu
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d‘ 1 1 d‘a 9 [
MINN 4 ﬂmﬂ11/]NTﬂ“lﬂﬂﬂ"li"ll’f)\iﬂﬁﬂﬂﬁﬂl!ﬂﬂullﬂ 100 NTY

wasny Ydsau  wiu aslulamse waaden  wWeaweSa  wdn

A
votln (ﬁimmae’é) M5%)  (P5N) (M5) Fiaansy) (Faansy) (laansn)

anszuen 98 20.5 1.6 0.3 108 194 0.8
anse 84 17.5 1.6 0 45 172 1.2
aou 122 20.5 3.8 1.4 31 218 5.8
aounsia 185 41.8 2.0 0 508 858 4.3
Uaan 114 230 24 0 13 282 8.1
awaanzia 120 20.4 3.1 2.5 - 287 1.4
Uaaziiiou 111 204 32 0.1 117 236 5.6
amuaen 89 20.6 0.6 0.4 - - -

anla 117 213 3.5 0 - - -

Uy, s 136 249 40 0 163 640 3.0
oy, an 140 200 67 0 170 - -

danhaenld 111 176 45 0 - - -

Vaitesou 80 17.3 1.1 0.1 49 152 1.0
Yawilu 120 202 43 0.1 42 175 2.0
adaa 76 17.2 0.8 0 70 177 2.3
arano 256 155 215 0.1 30 132 2.5
ada 164 182  10.1 0 - - -

Yan'lddu 75 18.0 03 0.1 218 211 1.7
Yamue 133 172 71 0.1 64 161 2.5
Yamauda 168 384 L6 0 134 261 6.0
dan'lva 38 8.9 0.1 0.4 50 158 2.2

A vaalawy (2550)
5.1 nya lvaiunaznga lvaiuTemdn 3

o a ] [ {
ﬂiﬂllslll]u (fatty acid) AUBTIUALUBYY 3 Uszian (muﬁmﬁlumwﬁ 6) MY

ﬁwmuﬁuﬁzfjm@wﬂaimﬂﬁmu (hydrocarbon side chain) (Harper and Jacobson, 2001) 1&un



33

C% A % . A o/ d’d 9 d'
5.1.1 nsaludududd (saturated fatty acids) Aonsa lviuntimmeiuseae lu
. . v o g’ % 9 g’ % 4 o A
hydrocarbon side chain wumﬂu"lﬂmuﬁm Wiuugng 1 iduihay mssvdsgmueingi

insa luiiududrguazidesaemaina lsaraluaz naoaidon

5.1.2 n3alviiuliou@sauAe) (monounsaturated fatty acids) Aensa lvsiuini

@

1 v Y
uﬁzﬂwﬁqsﬁumuﬂu hydrocarbon side chain wuwnluolaas iduuznon

5.1.3 nyaluiulududFeadou (polyunsaturated fatty acids) Aonsa lusuni
@ 1 o 1 . . 1 1< 3 oA @ 1
Wuszanatedwnnaliy hydrocarbon side chain u1ia 1Aty 2 Uszinn amdwnisinuiuseq

< o 1 @ Y [ ~ =
WUA MK UALTNHVIINATY methyl group (ﬂﬁLLﬁﬂﬂuﬂ1W‘ﬂ 7) A0

1) omega 3 polyunsaturated fatty acids (N3 luiu Tomwdn 3) Aonsa lviiu 1y

v
v A

audnFeFounnuiuszgdmmusnludwniad 3 nsaluduTowi 3 Tensdiy 3 wiia
Ao O-linolenic acid (ALA) Wuunlu flaxseed oil, walnut oil, canola oil AIUETON 2 WA NO
Y

eicosapentaenoic acid (EPA) 482 docosahexaenoic acid (DHA) wumnludamezaiian wu
LY @ 1 [ { 9 v 1

salmon, tuna, sardine, mackerel, herring 1199174191 EPA tag DHA Wluasnianudidyae
@ A = o a dy o o a o d A (;y @

szuuii lanaznasamon taziimsias 2 siatuniwunaadusiasuenis lugihiniy

U@ (fish oil) NTM3 1Feg1aunsnareluilagiiv

2) omega 6 polyunsaturated fatty acids (N3 alviuTown 6) Aensalugiuly

sudnFesFounnuiuszga s nludwmisd 6 nialvduTowd 6 Hasdiny 2 wila

U

Y
g o w o

Y v v
0 linoleic acid 4ag arachidonic acid WU luiniuaeamuazu iuaendree 1iud7

A
NN
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Fat
| |
Saturated Monounsaturated Polyunsaturated [~} Trans
(beef daily) (olive oils, canola oil) Hydrogenated Oils
(processe foods)
Omaga 3 Omaga 6
(fish, walnuts, flaxseed, soybeen) (safflower oil, corn oil, peanuts, flaxseed, soybeen)

2N 6 Matalsziannia luiu
fan: Defilipis and Sperling (2006)

Y Y
ANuanasznensa lviuTemd 3 uaznsa luiuTemd 6 111 Wu9IInIa
@ @ < o {o & (A . .
lusiuTowdn 3 vaznsaluiiuTomwd 6 Wunsalviunsuiludaesiane (essential fatty acids)
winannsame lieunsaadeldes dosldsuainernislasnszuiumslasunlainia
@ v a 7 &£ g Vo =
lvsiuTowd 3 1Fuan ALA Qmau"lw delta-6 desaturase U1 U rate limiting enzyme 33484
o A { 3 1 ' g ' 3 a
U lriou nlasunladlddlu EPA waznlasumlasas lailu DHA (e lasanuiluasa
VA A ~ s Y A A I 2 A o & Ay
NUMNYSVIves ALA esaniosnlasuuilaailu EPA uaz DHA 393audmlundeg
1] 1 v Q’ 4
1451 EPA uaz DHA Tagase) daunsa lugiuTomwn 6 92155910 linoleic acid gniow Tyl
rd 4 1 2 Cd { S
delta-6 desaturase tagiou lasiouq waednunsa lvsiulowd 3 1wWasuudasldilu

arachidonic acid (Harper and Jacobson, 2001; Defilipis and Sperling, 2006) (ﬁﬂuﬁ aglumni 8)



Saturated fatty acid AN

HC Stearic acid (C 18:0)
Moncunsased tty a NN,

HaC

Olelc ackd (C 18:1)
HyG

-6 L]
Linoleic acid (G 18:2, n-6)

HaC

Polyunsaturated fatty acids
n-3 /\L/u\_/\_/\_/\/\m
H,C Eicosapentaenolc acid (20:5, n-3)
w0 AANNNANAN
H:C .
Docosahexaencic acd (22:6, n-3)
d’ 9 &Y a 1
MNN 7 Tﬂiqmwﬂm”lwmmmw 9
N Harper and Jacobson (2001)
Linoleic acid Alpha linolenic acid (ALA)

' !

Delta-6 Desaturase

Gamma-linolenic acid 3 Eicosopentaenoic acid (EPA)
Arachidenic acid Docosahexaenoic acid (DHA)
| !
Omega-6 Derived Eicosanoids Omega-3 Derived Eicosanoids
#pro-inflammatory =anti-inflammatory
#pro-aggretory #anti-aggretory

M 8 nszurumsnlasunsalviuTowd 3 wag nsalviuTomi 6

fan: Defilipis and Sperling (2006)
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= ' o Y o ] ) A

namMsanemu nsalviiulemwi 6 uaznsalviiuTomdn 3 enwnsanasansh

(38N eicosanoids (%1 prostaglandin, prostacyclin, thromboxane, leukotriene Fa3nNud 1?‘7@1}
[ 1 Y 4

AD3 19N 1AY arachidonic acid 310050 luiiuTomA1 6 azgniou el cyclooxygenase (COX)

. 2 . @
nasunaa Al series 2 cicosanoids (191 PGE2, PGI2, TXA2) azgniou la lipoxygenase
< < f L 2. [ 4

(LoX) 1aouutasl@iiu series 4 leukotrienes (195U LTB4) #3905 lagsiuiniaduain

eicosanoids Y99 n3a luiuTemi 6 UnailiiAanIonidy (inflammation) MINZNNAY

<} A < 1 % 9 4

YDUNAALADA (platelet aggregation) 73U EPA 1ansaluiuTowd 3 fﬂzgmau"l%u

{ I 1

cyclooxygenase (COX) lasunlaal@idly series 3 eicosanoids (171 PGE3, PGI3, TXA3) ag

L4 { I ] 3 QO)

gniou lal lipoxygenase (LOX) 1lasunilas1@iilu series 5 leukotrienes (151 LTBS) ¥agns

A a d?’ % 9 I [ [ 9 [
Tag3IUNAATUIN eicosanoids V89 n5A TuduTewd 3 (EPA (Hudivdn) azaseduiunga
o = o o 3 1 3
lugiuTowd 6 An'lagnEAudniay (anti-inflammatory effect) HazdUEINMIINIZNENVYBUNAA
1Hon (antiplatelet effect) (Harper and Jacobson, 2001; Defilipis and Sperling, 2006) (@Qfﬁuﬁﬂﬂu

NN 9)

Omega-6 fatty acids
Arachidonic acid

COMPETITIVE

INHIBITION

i

Omega-3 fatty acids
EPA & DHA

v

ARACHIDONIC AcID CASCADE

Lipoxygenase Cyclooxygenase
R ThI'GTI'IBt;D!aﬂE Vasoconstriction Vasodilation Thruthlaﬂxana g
o F B e e
Bl ) Ve e
iy Leukgiriene @ % w Leukgtsriene <

M 4 1 4
MNA 9 M3500n NTATINNAUVDY eicosanoids MinaTuNATA lvsiuTomd 3 uaznsa

TusiuTomdn 6

#31: Robinson and Stone (2006)
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@ ng/ a ~ ) I A 9 Yo 1 ~
asaladung 2 ¥ia Janusndunsremedesldsvodrufisansuazain
NIZUIUMIAINAN VNUNTZAUNTUAanUsZrIensa luduTow 6 tagnsa ludiuTomi
=\ o @ [ A I~ e o A A 3 %
3 A dngednos uaziuils: lexineszuuialatazvasadon tilesainiiania lugiu
4 o vy = 9 . . ] d a a o
Towi 6 waznsaluduTeown 3 eangns laemsaie eicosanoids Hiueu lmiytiaRediu
1 QOJW
Am COX 1az LOX 3unamsueeqninuld (competitive inhibitor) (Adkins and Kelly, 2010)
Tagwunluedaiioniradiuseninnia lviuTomd 6 uaznsaluiuTomd 3 sz 1-2:1
£ o = 1 o 1 o 1 1 o 9 % ) =
Fudumad uailvgiunuin dasdiuszninnsaludulomii e uaznialudulowd 3
Y
uur Tduganniune Uszunm 20:1 59u0905U3 10 saturated fatty acids 1182 trans fatty acids
= £ 2 Y 1 a o Y A . o . [~
g9l Fedruainanaidonsszuuiialutaznasaiden (Defilipis and Sperling, 2006) 1Huna
Y Y a A % d? [ c?/’ Y A @ 1
Ifszannsluilagiiuna lsanasamoninlawniu duiuuuamaudly Aeaadadiuves
nsa luiuTow 6 aonsalusiuTomd 3 TasaamssudszmunialusiuTowd 6 wiounu

[ Ao Y vy A z:?
'iﬂﬂi%‘ﬂ”lu@ﬁ’i”I'i'i/]?Jﬂiﬂll‘llllqu’Jlllﬂ"l REYIEVETAY]

o v v d < g o I A
ﬂiﬂ]’lﬁllllui@!llﬂ'] 3 W‘]J“l,ﬂmﬂ Glu‘ﬂa’]‘ﬂz!,aml@u']Lflullaglllaﬂwu‘ﬁ@%i"] 21N ‘]an

a

E= <3 Y 1 < =] o
w5au daudanusa darden Uarnir waaihe (flax seed) uag walnut Faznunsa lusiu

Tom 3 gawan (a3dl, 2541) Swmsuludszamalne ldimsidenna dameia Ine JuSua

a 1

g’ A A a v 9 1
Toww 3 551919 66-1,636 Uaansu aruludaninaidSuansalvsiuTeman 3 52119 62-

[
A

1,052 Haansu fJﬂL’J‘Ll“lJQWET’ﬂEJ \15\1 2,111 Haansu muﬁm”lumiww 5

9
o

VH‘JNTI 5 dSuunomamosoauay ynsa lviiuvesdamealudiuing u“lg?f ntin 100 NTU

. polaEInesea M nsA Iy (M0./100 .)

@n/100n)  (3esa)  SAT MUFA  PUFA  EPA DHA
anszuen 64 1.56 621 328 403 143 82
Uangnaun 69 1.48 564 400 446 63 238
anewanag 57 1.61 563 378 553 103 271
Yanan 87 1.44 492 268 516 93 285
Yarveszfiau 56 2.58 1,174 585 539 71 265
Yarvgszfiam 53 0.20 60 22 87 7 50
dauiu 46 1.95 756 419 614 43 276
Yoy 76 6.20 1,695 953 1978 636 778

amaenas 57 0.70 226 106 284 21 181
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MINN 5 (919)
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. polaatAeIea  luaiu A5 ludiu (Wn./100 1.)
mn/100n)  (3ewaz) SAT  MUFA  PUFA  EPA DHA
Yaniwen'sf 64 3.46 1,296 878 928 139 518
Yadnu 74 1.72 631 298 614 72 424
Yadunsd 53 4.05 1,615 864 1,079 153 603

3 vaalay (2550)

a

4‘ a o g/ A v A Y o Y o
M1319N 6 1Jsu"nmﬂel,aﬁmaiaauaxﬂm”lmuummﬂmmi}ﬂ"lumumﬂu% UINUN 100 NTY

4 folaEIneIea  lvaiu nsA Tl (10./100 1.)
vom )
(4N/100 n) (398102) SAT MUFA PUFA EPA DHA

ana, o 77 2.45 845 870 77 24 97
Yana, 1v 945 10.26 3,337 2,811 945 177 1,043
anse 77 1.15 355 353 77 8 26
Yarou, v 434 47.02 4,561 19,565 434 414 1,646
Uawou, o 44 433 1,324 859 44 160 710
Uawou, Ay 285 31.01 11,229 10,184 285 642 2,298
Yanwou, W 207 7.75 2,447 2,837 207 67 113
Uargndu, 499 5.76 2,004 1,900 499 107 450
Yarandu, e 94 2.98 1,019 1,234 94 16 126
Jagnae 69 4.75 1,740 1,879 69 41 145
Yanaan, 1 504 51.21 3,180 25,743 12,797 497 2,489

HIENTA SAT (saturated fatty acid: nsa lvsiuoud 7) MUFA (monounsaturated fatty acid: N3@

lsiu lipudadnyiafen) PUFA (polyunsaturated fatty acid: N3 lusiu laisudn

Haua ”ILL‘Vi‘LiQ) EPA (ecosapentaenoic acid: GRII) (20:5 n-3)) DHA (docosahexaenoic

acid ALOWD (22:6 n-3))

3 waalawy (2550)
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v Y 1
52 fhadenimanemaazaunia liuluiiodeian
4 o dy d' [ Aa A 1 (% dgl (Y
pentsznovvnnia luiiuluiiegodawaazyialinnuuanaanuly Yuegniu

a =1 1 4 @ dy d'
52.1 ¥iAU0901%15 UHalaensiaeoenlsznevveansa lviiuluilomoilal
{ @ { @ 1 I 4 1 @ 1

darn1dsvomsiiinga lviunguTlewi 3 Wlussnszneveguinaziinia ludiungu Towdn

I I'4 dy A 1 (% =
3 Wuesnisznevluiiomounauny (Koven er al., 1990; Ibeas ef al., 1994) Tag1nnsAnyI

1 4 ] 1

VY94 Ackman and Mcleod (1988) Wi umwasnaouluraalgeiisvesa luwanziamiio

= LY 1 Y o Y a A any A A
wiinsalviiungulowi 3 wnilddarluvaueauauanmiio tazuwldiamilolinga
Y v
T EPA (20:5 n-3) ag DHA (22:6 n-3) U5z1aisosas 90 409 HUFA naviua luvazi

1 Y

nsa 'l linoleic acid (18:2 n-6) t1ag arachidonic acid (20:4 n-6) UMINNIUTIDIN T 08AL 2

V0405 U3 U5 (total fatty acid)

522 anwuiEy anwiuiina Tasasadosaslsznovveansa lusiuluiiodeia
T@mﬂmﬁL’E}Tﬂﬂuﬁyuﬁudaummzﬁﬂm”lmﬁuﬂtjﬂamﬁﬁ 3 fuesiilsznovluiiedemnn
Yanihia nmsAne Daikoku ef dl. (1982) ﬁﬁwﬂmmquﬂgq'lﬂﬂ%"uaﬂ1w1ﬁ'ﬁ1m1iaa§.i"lﬁ’
Turhiundmszininsaluiu wuidnsi phosphatidylcholine (PC) lutnion e
MIAUO M uazndtede Il PC Uy SimsfinvessefUveq DHA (22:6 n-3) ¥INAIN

1 v Y Y
arachidonic acid (20:4 n-6) tian/Toumeuiulamaungai@eslning

1 d‘ 1 [ Q' 9 =\ = % =) )=} 1 d'
5.2.3 urasfiegolde (@anadon) imsanyinia ludulSeuiouszniedai
v Y

oelusssunanazdaribes wundalusssunasziidsumnsaludungulomwi 6 Tu

1Y { o 1 { I . . . { ]
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